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Description 

The present invention relates to the (permanent) 
marking of petroliferous products, in particular diesel 
fuel. The marking agent employed according to the 
present invention comprises 1 ^dimethyls-nitro- 
benzene, or para-xylene-mononitrate, of the follow- 
ing formula I: 




The need to mark petroliferous products, such as 
fuels, is due to the difference in the price which the 
very same petroliferous product or solvent can have, 
owing to the different taxation that it is subjected to 
according to its destination. 

As a result, situations such as those leading to 
fiscal fraud can occur when the product is used for 
purposes different from those for which it was taxed. 

It is in order to prevent such fraud from taking 
place that petroliferous products are marked with a 
suitable substance which is easy to identify. 

The markers that can be used for this purpose 
must be stable under the use conditions, must be of 
a nature that does not affect the chemico-physical 
characteristics of the petroliferous product, must 
show sufficient solubility, preferably high enough so 
as to allow use thereof in the form of concentrated 
solutions, must be difficult or impossible to remove 
with physical or physico-chemical methods and must 
be employable in small quantities. Furthermore, they 
should be identifiable by means of simple, fast and 
sensitive detection methods. 

A great number of additives and markers has 
been proposed and is being used, but nevertheless 
they either do not completely satisfy the above re- 
quirements or they show various disadvantages. 
Among these known marking substances, the follow- 
ing may be mentioned: 

- organometallic compounds which, however, have 
the disadvantage of showing poor storage stability; 

- radioactive substances which, however, require 
special equipment for their treatment since they are 
physiologically dangerous; 

- primary, secondary and tertiary aromatic amines 
which, however, can easily be extracted with diluted 
acids; 

- quinizarin which, however, has a poor solubility and, 
therefore, can only be used in powder form instead of 
a concentrated solution; moreover, it is easy to elim- 



inate, for example with active carbon and adsorbent 
earth etc.; 

- furan, diphenylamine and naphthols which, how- 
ever, may easily be removed from the system; far- 
5 thermore the former two are suspected of being can- 
cerogenes. 

For obvious economic reasons the use of nitrox- 
ylenes is particularly wide-spread mainly in the mark- 
ing of industrial organic solvents, especially in the 

w form of a mixture obtained from the nitration process- 
es of technical xylene mixtures. 

Nevertheless, the use of the above mixtures of 
nitrated xylenes is associated with some disadvan- 
tages which substantially can prevent the use thereof 

15 and/or restrict the field of use. Indeed, since the start- 
ing technical mixtures of xylenes can show consider- 
able variations in the compositions thereof, it is evi- 
dent that the composition of the nitro derivatives de- 
rived therefrom may in turn vary considerably. There- 

20 fore it is practically impossible to achieve, as neces- 
sary, a product or, alternatively, a final mixture having 
standard (reproducible) characteristics. Consequent- 
ly, this implies a variation of the concentration in the 
petroliferous product according to the qualitative or 

25 quantitative characteristics of the nitro derivative mix- 
ture which in turn may result in fraud and/or law suits. 
Furthermore, the presence of ethylbenzene (sus- 
pected of causing cancer in man) in an amount of 10 
to 15% of the starting xylene mixture also compli- 

30 cates the composition of the mixture. 

On the other hand, the possible use of ortho-xy- 
iene or metaxylene as the substrates to be nitrated re- 
sults, as it is known, in the formation of isomers 
and/or polynitrated compounds during the nitration 

35 process, due to the possible variable electron distrib- 
ution in orthc-xylene or meta-xylene. 

This results in difficulties and/or doubts regarding 
the reproducibility and the analytical characterization 
which are of fundamental importance for the applica- 

40 tion in the already established field. 

Besides, the higher price and poor availability of 
ortho- and meta-xylene must be taken into consider- 
ation. This makes the use thereof even less desir- 
able. 

45 It has now surprisingly been found that the prod- 

uct of the mononitration of para-xylene, i.e., 1,4-dime- 
thyl-2-nitro- benzene having formula (I) is substantial- 
ly unique as far as the structure thereof is concerned 
and therefore it does not require purification after its 

so synthesis (which takes place according to known ni- 
tration methods). Consequently, its preparation is 
doubtlessly reproducible, assuring a corresponding 
reliability of the standardized dosage. Finally, the 
concentration of 1 ,4-dimet hyl-2-n'rtro-benzene is 

55 easy to determine without any difficulties and/or ana- 
lytical uncertainties. 

Objects of the invention, therefore, are the use of 
1,4-dimethyl-2-nitro-benzene for the marking of pet- 
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roliferous products, and the correspondingly marked 
petroliferous products. 

The present marker is especially suitable for the 
marking of diesel fuel. 

The quantities of para-xylene-mononitrate (I) to 
be used as marker may vary within a wide range, the 
minimum quantity required depending merely on the 
sensitivity of the employed method of determination. 

By using a simple and fast determination assay, 
which will be described below, it is possible to use 
concentrations of the order of 20 to 1 00 ppm with re- 
spect to the product to be marked. 

Generally a higher amount is added, for example 
from 0.5 to 5% by weight, so that if the marked prod- 
uct would be diluted up to 100 to 200 times its initial 
volume for fraud purposes, the above assay would 
still afford a positive result. 

The use of para-xylene-mononitrate (I) as mark- 
ing substance according to the present invention af- 
fords numerous advantages, some of which will be 
discussed in the following: 

Para-xylene-mononitrate (I) is a stable substance 
which does not influence the characteristics of the 
substrate to be marked. 

Owing to its chemical structure, it can practically be 
excluded that it is naturally present in the products to 
be marked. 

Compound (I) is difficult to eliminate from its sol- 
utions in petroliferous products, e.g., diesel fuel, for 
example by means of a treatment with acids or alkalis 
or by means of adsorption with charcoal, alumina, sil- 
ica, or bleaching days, etc. 

Furthermore, it is practically colourless and 
therefore its presence in petroliferous products can 
be detected only by means of a specific assay. 

Its detection may be conducted by means of a 
simple assay which is devoid of interferences and has 
a remarkable sensitivity, of the order of 20 to 30 ppm, 
resulting in the further advantage that it is possible to 
use compound (I) as marker in extremely small quan- 
tities. 

As mentioned above, compound (I) also is easy 
to prepare, has a reasonable price and is readily avail- 
able on the market 

Para-xylene-mononitrate (I) can be put on the 
market and added in the form of a liquid since it is 
readily and completely miscible with petroliferous 
products. 

The simplest identification method, briefly men- 
tioned above, does not require any complicated in- 
struments and can be carried out rapidly even by un- 
trained personnel. 

Said method consists in detecting marker (I) in 
petroliferous liquids and especially in diesel fuel, by 
means of thin-layer chromatography (TLC) for which 
the following equipment is required: 

- chromatographic glass plates (10x10) coated 
with silica gel; 



- a micros yringe or an analogous apparatus ca- 
pable of releasing the tested sample in prede- 
termined quantities; 

- a chromatographic cylinder (diameter = about 
5 12 cm); 

- recommended eluents: 

a) carbon tetrachloride 

b) a toluene-ethyl acetate mixture (90:10 by 
volume); 

10 c) a hexane-acetone mixture (98:2 by vol- 

ume). 

For a qualitative and semi-quantitative assay the 
following equipment may be used: 

1) a lamp for the reading of chromatographic 
15 plates with a wavelength in the U.V. spectrum 

(this detection method is employable up to a con- 
centration of 0.01% by weight of the marker); 

2) reagents: (5% TlCi 3 solution, NaN0 2 and HCi 
in solution for the formation of nitrous vapours, 

20 sulfamic acid, 1% N-(1-naphthalene)-ethylene- 

diamine bichlorohydrate solution in dimethyifor- 
mamide, 5% sodium carbonate solution for the 
reduction of para-xylene-mononitrate (I) on chro- 
matographic plates and the colorimetric develop- 

25 ment by means of diazo-coupling (sensitivity of 

this method: 2 ppm). 

Naturally, besides the chromatographic analysis, 
chemical or more sensitive chemico-physical meth- 
ods of identification can be used. These methods are, 
30 however, also more complex and slower, but general- 
ly make it possible to determine the presence of even 
traces of nitroxylene. 

The following examples are given for merely illus- 
trative purposes. 

35 

EXAMPLE 1 

1 g of 1,4-dimethyl-2-nitro-benzene (I) is dissolved in 
100 ml of diesel fuel. 

40 A concentration of 1 % (w/v) Is obtained without giving 
rise to a characteristic colour. 2 uJ of diesel fuel 
marked in this way are placed on a TLC plate (silica 
gel, 10x10) along with a comparative sample of 2 uJ 
of non-treated diesel fuel. 

45 The TLC plate is subjected to elution with carbon tet- 
rachloride for approximately two hours. 

Thereafter, the dried plate is exposed to U.V. rays 
emitted by a lamp used for the reading of chromato- 
graphic plates. 

so In addition to components already present in non- 

treated diesel fuel, a component at Rf=0.4-0.5 can be 
detected which corresponds to the 1,4-dimethyl-2-ni- 
trobenzene used as marker. 

In the unmarked diesel fuel the band at R, = 0.4 

55 to 0.5 is absent 
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EXAMPLE 2 

1 ml of marked diesel fuel of example 1 (containing 
1% of marker (I)) is mixed with 99 ml of unmarked die- 
sel fuel. 100 ml at 0.01% of marker (I) are obtained. 
A chromatographic analysis is carried out as in exam- 
ple 1 by placing 10 pJ of said 0.01% solution on a chro- 
matographic plate. 

Once again a component at Rf * 0.4 - 0.5 (corre- 
sponding to 1,4-dimethyl-2-nitro-benzene)can be de- 
tected. 

EXAMPLE 3 

20 ml of marked diesel fuel from example 2 at 0.01% 
(w/v) of marker (I) are mixed with 80 ml of unmarked 
diesel fuel. 

100 ml at 0.002% of marker (I) are obtained. 

10 jjJ of diesel fuel thus marked are placed on a TLC 

plate (silica gel, 10 x 10 cm). 

The TLC plate is eluted with eluent (b), toluene-ethyl 

acetate (90:10 by volume) for about one hour. 

Thereafter, the dried plate is sprayed with a 5% TiCI 3 

solution and then put in an oven at 90° - 100°C for 

about 10 minutes. 

After cooling, the TLC plate is immersed in nitrous va- 
pours for 1-2 minutes. Then the following solutions 
are sprayed thereon in the given order 

- 5% sulfamic acid solution; 

- 1% N-(1-naphthyl)ethylenediamine bichloro- 
hydrate solution in dimethylformamide; 

- 5% sodium carbonate solution. 

A purple band develops at Rf = 0.4 - 0.5. In the un- 
marked diesel fuel this band is absent 

EXAMPLE 4 (comparison) 

The procedure of example 1 was followed, replacing 
1 ,4-dimethyl-2-nitro-benzene (I) by 1 g of a mixture of 
nitroxylene isomers. The reading of the chromato- 
graphic plate showed that in addition to the compo- 
nents already present in the non-treated diesel fuel at 
least 4 other components were present at Rf = 0.5 - 
0.45 - 0.40 - 0.35, corresponding to the various nitrox- 
ylene isomers. 

Said components can be distinguished by their 
different intensities which depend on the composition 
of the starting nitroxylenes. 

Also in order to simulate possible fraud, 1 ml of 
diesel fuel marked with a mixture of nitroxylene iso- 
mers at 1% was diluted with 99 ml of unmarked diesel 
fuel, thereby obtaining a diesel fuel solution marked 
with 0.01% of nitroxylenes. 

The chromatographic analysis described in ex- 
ample 2 was carried out placing 10 nl of the 0.01% 
solution on the TLC plate. Only 2 of the 4 components 
could be detected. The uncertainty which arose from 
the evaluation of the results regarding the diesel fuel 



under examination is evident 

In the unmarked diesel fuel the bands at Rf = 0.5 
to 0.35 were absent Similar results were obtained 
when repeating the procedure described in example 
5 3. 

Comparable results were obtained with the use of 
other petroliferous fractions such as kerosene, petrol, 
benzene, toluene and xylene. 

10 

Claims 

1. Use of 1,4-dimethyl-2-nitro-benzene for the 
marking of petroliferous products, particularly 

15 diesel fuel. 

2. Use according to claim 1 .wherein 1 ,4-dimethyl-2- 
nitrobenzene is added to the petroliferous prod- 
ucts in quantities of from 0.5% to 5% by weight. 

20 

3. Petroliferous product, especially diesel fuel, 
marked with 1,4-dimethyl-2-nitro- benzene. 



25 Patentanspruche 

1. Verwendung von 1,4-Dimethyl-2-nitrobenzol zur 
Markierung von erdolhaltigen Produkten, insbe- 
sondere Dieselbrennstoff. 

30 

2. Verwendung nach Anspruch 1, worin 1,4-Dime- 
thyl-2-nitrobenzol den erdolhaltigen Produkten in 
Mengen von 0,5 bis 5 Gew.-% zugesetzt wird. 

35 3. Erdolhaltiges Produkt, insbesondere Diesel- 
brennstoff, markiertmit 1,4-Dimethyl-2-nitroben- 
zol. 



40 Revendications 

1. Utilisation de 1,4-dim6thyl-2-nitrobenzfene pour 
le marquage de produits p6trolif6res, en particu- 
lier le carburant diesel. 

45 

2. Utilisation suivant la revendication 1, dans la- 
quelle du 1 ,4-dim6thyl-2-nitrobenz6ne est ajoute 
au produit p6trolif6re en des quantity de 0,5 d 
5% en poids. 

50 

3. Produit p6trolif6re, en particulier un carburant 
diesel, marqu6 avec du 1,4-dim6thyl-2-nitroben- 
z&ne. 

55 



